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Re: Ex Parte
In the Matter of Revision of Part 150f the Commission’s Rules
Regarding Ultra-Wideband Transmission Systems
ET Docket No. 98-153

Dear Ms. Dortch:

This ex parte reports that on March 24, 2003, Harry Ng of PanAmSat Corporation
faxcd the attached information to Ron Chase of the Otfice of Engineering & Technology.
Mr. Chase requested this information from Mr. Ng during their previously reported
meeting on March 21, 2003. The information consists of sample results using the
cxccutable files that the undersigned provided in an ex porte filing dated February 4,
2003.

cc: Ron Chase
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This panel calculates the ultra-wideband (UWB) signal 18Vl ...........eeeesmmsmsseeens fee-pk-dith.med

as the uwb device walks around the earth station (circumference-angle)
at a constant distance to the earth station.

sample calculation for Table 2/ elevation = 5-degrees / PRF= 0.1 MHz
—= dithered! average power «=-at a distance (hd) = 110 m ==

earth station bandwidths and antenna center-line height

bwif = 50.0-10° e IF bandwidth (Hz)

fr= T nd=
6 ) 180 T
bwef = 1.0-10° ... reference bandwidth (Hz)
clevi= 5.0 -..2/s elevation angle relative to the horizontal plane (deg)
cshi=75 the height of the earth station antenna center-line (rn)
im= 100  eeees acceptable interference level (UN)
UWB parameters and earth station antenna off-axis angle and path |0SS s
eirp= 0.0~ 0.0 ....the peak-EIRP of the UWB unit {dBm/50MHz)
pil = 0.10-i0® ...the pulse repetition frequency (Hz)
hd:= 110.0 ....harizontal-distance between the /s and the UWB unit(m)
uwbh:= 1§ the uwb unit height {m)
f=39500 0 .. operating frequency (MHz)

....the uwb device height is lower than the els antenna center-line..add the angles ...
alpha = atan(esh;_:vvbh] alphad = alpha-ntd alphad = 3.122  ....tWb uniteleangle
ist == _ hd dist = 110.164 ....distanca between efs and UWB (m)

cos({alpha}
ele := clevi t alphad ele, := ele-dr ale = 8122 ....1he effective ele-angle
t=0,1.90 ....the circumpherence angle {deg) tt=0,5.90
d(1) := acos(cos{cler)- cos(t-dr)) dd(r) = d(1)-nd ....the off-axis angle (radians)

g32(1) = |32 - 25-Jog(dd(r)) if dd{1) < 48

_____ actual ant-gain towards Me UWB
-10 otherwisc
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i <<<,... free-space path loss (dB
Ipi= ZO-log(f-I—d;%ta) +3245 if dist < L8QO b P (dB)

<<<,,..after Fresnel-zonepath

dist }
201 38.51 t 32.45~ 5 otherwise
oe(h) + Dg(woo)

lp = 85.223
BWCFfor geak-power in SOMHz to avarage Dower in AMHZ (NTIA pg-D-2)-r-ccrrmsnssensnanssonson.
pri2 = 2.0-prf
bwif \ ]
bwefp:= |10+ ]0-lug(gfi-f-j if bwif < pri2
bwif -bwif . .
10-log} ———=——{ if bwif 2 priZ -
og(o_z.bwref.prf] bwcfp = 50.969

bandwidth correction factor BWCF) for Averade EiIRPnon-dithered signal (3.5.1.1/pg 3-5)
bwif

bwref

bwcfa = 10-103( bwcfa = 16.99

....the effective average-EIRP/MHZ is »>>>>> EIRPeff := eirp — bwef
delEIRPeff := EIRPeff - (41.2

. delEIRPeff = -9.719
rev-level as the uwb unit walks around the earth station ¢

pav(t) = (eirp — bwefp) + bwefa = Ip + g32¢z)  ---Fe€Ceived average-power

_ ....received peak-power....
Ppk(1) ;= eirp - Ip + g32(1)

page-2- left
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The bandwidth forthe noise floor has been changed to 50 MHz

earth station antenna system-tempcomputation, noise floor and interference level .

operator := 4.0 ....0paratro to select the "tsky™ either compute or “otharwise” value.....

sky= |76.8 - 4.624-clovi + 0.125-clevi® - 0.001138-elevi® if (3.6 < operater < 5)

50.0 otherwise tsky = 56.663
WGlloss 1= 0.2 ...waveguide-1 loss (dB)
INAGf = 10w LNA nosie figure{dB)
referenceto the oUPUL of the antenna ... ssmnnns To = 290
Tsys = tsky + TO(WG1LR-1} + (TIna/WG1GR)
(WGllossJ
WGILR = 10\ 10 WGILR = 1.047  .oent waveguide-I loss ratio
(;WGlloss)
WGIGR := 10 10 WGIGR =0 955 ....wavequide-1 gain ratio = 1/WG1LR
[ LNAnf }
TNA=\10 9 —10)Te  TLNA=75088 .. LNA temparture
TLNA
s = 1sky + To-(WGILR - 1) + sys = 148.957
i WGIGR
noise = —228.6 + 10-log(bwif-tsys) + 30 noise = -99.88 ... e/s noise floor (dBm)
int *= im + noise int=-109.88 .. interference level (dBm)
page-2- right
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dist Y-
ipfs == 20-log| f-——— | + 32.45 lpfs = 85.223
P DE( 1000) P

dist
tnfz .= 20)log(f) +38.510
p og(f) 3(1000

) +3245-5 Ipfz=625

3 EIRPeff = -50.969  <<<<<and the permited level is 41.25

)

<<<<<excess dB above the average-EIRP
....in order to keep both pgak and the qverage power densities to
...Wwithin the allowable limit (p=0 dBm/50MHz & a=-41.25 dBm/MHz),

..... it is necessary to adjustthe peak input power level to ensure that
....the resultant average-power level B within the limitof 41.3 dBm/MHz

ppk{0) = -15.964

pav(0) = —-109.944

To fiithree figuresin a single page,

the height of the figure must be limited
to 2.8em hight and the legend is limited
to three curves
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noisc = -99.88
int = —109.88
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This panel calculates the ultra-wide-band (UWB) signal IeVel......oeresenesesenns fee-pk-dith.med

as the uwb device walks around the earth station (circumference-angle)
at a constantdistance to the earth station.

sample calculation for Table 21 elevation = 5-degrees | PRF = 0.1 MHz
-~ dithered / peak power --ata distance (hd)= 4400 m ==

earth station bandwidths and antenna center-line height.

bwif = 500105 ... F bandwidth (Hz) n 18
doe=—— d= —
6 . 180 2
bwef :=1.0-10° ... reference bandwidth {Hz}
elevi: =350 . e/s elevation angle relative to the horizontal plane (deg)
eh=75 the height of the earth station antenna center-line (m)
o= —10.0 e acceptable interference level {IfN})

UWB parameters and earth station antenna off-axis angle and path loss

eir:= 0.0~ 0.0 ...the peak-EIRP df the UWB unit (dBm/§0MHz)

prf = 0.10.106 ...the pulse repetition frequency (Hz)

Ll .- +*00.0 ... herizontal_sictanra hatwean tha a/s and the UwWB unit (m)

uwbh= 15 e the uwb unit height (m)

f:= 3950.0 ....operating frequency {(MHz)

..... the uwb device heightis lowerthan the e/s antenna centerdine ..add the angles ........

glpba = mm(:shb—;:wbh) alphad ;= alpha-nid alphad = 0.078 ... uwb unitele-angle

disr = W dist = 4.4 x 10° ....distance betweens/s and UWB (m)
cos(alpha)

elc = elevi + alphad cler ;= eledm ele = 5.078 ....the effective eleangle

r=0,1.90 .. the circumpherence angle (deg) wi=0,5..90

d(1) ;= acos(cos(eler)-cos(t-dir)) dd(1) = d(n)-md - the off-axis angle (radians)

g32(t) = |32 - 25-tog(dd(t}} if dd{1) < 48

-10 otherwise

.actual ant-gain towards the UWB
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<<<.. free-space path loss (dB)

) t 3245 if disr < 1800
1000

dist
lp= ZO-IDg(f -
dis <<<, _after Fresnel-zone path
2010g(D) t 385 log\ 22| + 3245 = 5 otherwisc
1000

Ip = 124.155

BWCFfor geak~pgwer in 50MHz to average power in 1MHz (NTIA pg-D-2).........ooeimmiirucccncans

pr2 =2.0.prf

bwcfp = 1o+1o-log(=b—“‘i) it bwif < prf2

bwref
bwif -bwif - .
I0log) ————— | ¥ bwif 2 pri2 B
Og(O.Z-bwref-prf] P bwcfp = 50.969
bandwidthcorrection factor BWCF) for Averaoe EIRPnop-dithered signal (3.5.1.1/pg 3-5)

bwefa = 10-101':( bwcfa = 16.99

bwref

..... the effective average~EIRPMHZ is >>>>>> EIRPeff = eirp — bwcf
delEIRPefY := EIRPefl = (-41.2

rav-leve s the uwb unitwalks around the earth station de[ETRPeff = -9.719

pav(t) = (eitp — bwefp) + bwefa - Ip + g32(1)  ....feceived average-power

. ...received peak-power....
ppk(t) == eirp — lp + g32(1)

page-2- left
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The bandwidth for the noise floor has been changedto 50 MHz

earth station antenna system-tempcomputation, noise fleer and interferencelevel...........

operator = 4.0 ....operatm to select the "tsky" either compute or "otherwise" value......

tsky = |76.8 - 4.624-clevi + 0.125-elevi” —0.00113B—e1cvi3 if (3.6 < operator < 5)

0.0 otherwisc tsky = 56.663
WGlloss := 0.2 ....aveguide-l [0ss (dB)
LNAnf =10 ... LNA nosiefigure (dB}
reference to the output ofthe antenna . stnierresncsnasene To = 290
Tsys =tsky + To(WG1LR-1) + (TIna/WG1GR)
(WGlloss)
WGILR = 10 10 WGILR = 1.047 - waveguide=1 loss ratio
(:_WGlloss]
WGIGR:= 1A 10 WGIGR=0.95 ... waveguide-l gain ratio = 1WG1LR
LNAnf
TINA={10 0 _ 1.0/)-To TLNA = 75.088 ....LNA temperture
TLNA
= To-(WGILR - 1)+ —— sys = 148.957
tsys := tsky + Tox( ) WGIGR
noise := —228.6 * L0-log{bwif-tsys) + 30 noise = -99.88 ....BIs noisefloor {d8m)
int := itn + noise int= -109.88 ... interference level (dBm)
page-X- right
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dist
Ips = 20-lo (fr + 32.45 Ipfs = 117.251
pis ¢ 1000) P

Ipfz = 201log(f) +38.5 1ug[ IQ:J;] + R4 -5 Ipfz =124155

3 EIRPcff = -50.969  <<<<<and the permited level is -41.25

5)

<<<<<gxcess dB above the average-EIRP

....{n order to keep both peak and the average Dower densitiesto
..... within the allowable limit (p=0 dBm/S0MHZ & a=-41.25 dBm/MHz},

...it IS necessaryto adjustthe peak input power levelto ensure that
..... the resultant averagepower level is within the limit of 41.3 dBm/MHz

ppk(0) = —109.797

pav(0) = -143.777

Tofit three figures in a single page,

the height of the figure must be limited
to 2.8cm hight and the legend is limited
to three curves
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This panel calculates the ultra-wideband (UWB) signal level.......n. fec-pk-nondither.med
as the uwb device walks around the earth station (circumfsrence-angie).......... angle-d-pfd.mcd..........
at a constant distanceto the earth station. The uwb EIRP is based on
the average and peak EIRP adopted by FCC. See »>>>>>>>>>> i
Ref. NTIA-01-43 Section 3: average-pg-3-5& peak-pg3-6
ii)ifi

example calculation Table 2/ elevation = 5 degrees/ PRF= 0.1 MHz
—-non dithered =- average power --- at a distance {(hd} = 110 m

earth station bandwidths and antenna enter-line height.......cvi v isniiniion,
bwif := 50.0.102  ....IF bandwidth (Hz) n 180
dir '= —— nd = —-
6 ) 180 T
bwref = 1.0 107 ... reference bandwidth (Hz)
elevii=50 e efs elevation angle relative to the horizontal plane (deg)
esh=75 the height of the earth station antenna center-line {(m)
itn '= —100 ...acceptable interference level (UN)
UWB parameters and earth station antenna eff-axi$ angle and path 10SS .
eirp:=0.0-00 ....the peak EIRP of the UWB unit (dB8m/SIMHZ) .ccesesesees
prf = 0.10-106 ....the pulse repetitionfrequency (Hz)
hd:= 1100 ....horizontaldistance betweenthe #/s and the UWB unit(m)
uwbh:= 1.5 e the uwb unit height (m)
f == 3950.0 ...operating frequency (MHz)
...the uwb device heightis lower than the &/s antenna centor-line...add the angles........
alpha:= atan(cs—h;:—“@)-) alphad := alpha-rtd alphad = 3.122 ....Lwb unit ele-angle
disr == _nd disr=110.164 ...distance betweene/s and UWB {m)
cos(alpha)
cle := elevi + alphad eler = ele-dtr cle s 8122 ... the effective eleangle
t:=0,1..90 . the ¢ireumphersn¢a angle (deg) i:=10,5..90
d(t) \= acos(cos(cler)-cos(t-dir)) dd(t) .= d(t)nd  ....the off-axisangle (radians)
232(t) := |32 — 25-log(dd(1)) if dd(t} <48

...actual ant-gain towards the UWB
page- 1-right

dist ]
Ip = lZO-log(f. '—n;) € 3245 if dist < 1800 -free-spacepath loss (dB)

g

—10 otherwise

r-439¢
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\ AUUU/
dist .
0log(f} + 38.5 log T000 +32.45 -5 otherwise ....after Fresnel-zone path loss (dB)

bandwidth correction factor BWCF) for Average FIRPnon=dithered signal (3.5.1.1/pg 3-5)

bwcfa =

0 if [(bwif < prf) a (bwref < prf)]
ID-]og(BEfT_) if [(bwif 6 prf) A (bwref 2 prf)]

wre:
! ) if [(bwif > prf) A (bwref < prf})

bwal
10-103(
prf

Ip = 85.223

10-1:;3[5\““%) if [(bwif > prf) A (bwref > prD)]

bwefa = 16.99

Interference level as the uwb unit walks around the earth station...no corretion for peak....

pav(t) i= (eirp - bwefp) + bwefa -lp+g32() e average EIRP

ppk(t) =eirp-lp+g32¢ty e peak EIRP

Received power level at the e/s (dBm)

Non-dithered

- L. R - e HE,

I

* | i | | | | 1

5 10 15 20 25 30 35 49 <5 S50 35 60 65 70 75 B8O B85 90
Azmuth angle from the sat-boresight (d)

~— (solid-red) peak power density level

=*=- {dush-dot-bluc) average s

©GQ (o) curth swaton noisc floor

XXMM (x) IN=-104dB
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... The bandwidth for the noise floor has been changed to 50 MHz
i)the firststep B to inputthe peak-power level into "eirp"
i) the second step is 10 check the average-level and to ensure
that the level is within the allowable limit of -47.25 dBm/MHz
:heaverage-level exceeded 4 1.25, adjust the peak-level
earth station antenna system-tempcornputation. noise floor and interferencelevel
Dperator = 40 ....operatro 1 select the "tsky" either compute or "otherwise" value.....
tsky = [76.8~ 4.624-¢clevi t 0.125-elev12 - (3.001138-@11:\#1'3 if (3.6 <operator <5)
9.0 othcrwise tsky = 56.663
WGlloss = 0.2 ...waveguide-1 |oss (dB)
LNAof =10 ... LNA nosie figure (dB})
reference to the output of the aNtENNA...ecewietemverrcearesnserinensenns To := 290
Tsys = tsky + To{WG1LR-1} + (Tina/WG1GR)
(WGl[oss)
WGILR:= 1C\ 10 WGILR =1.047 .. waveguide-1 loss ratio
[— WGlloss]
WGIGR = 108 '° WG1GR = 0.955 ....waveguide-1 gain ratio= 1/WG1LR
[NAnf }
TLNA= (10 0 _10)70 TLNA =75088 ... LNA tempaerture
TLNA
15ys = tsky + To-(WGILR - 1) ¢ — sys = 148.957
s tsky ol “ WGIGR
noise = —228.6 + 10-Jog{bwif -tsys) + 30 noise = -99.88 ... e/s noise floor {dBm)
wi = I+ noise or=~109.88 ... interference level (¢8m)
page-1- left
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peap power ina 50MHz to average power in 1MHz (NTIA Appendix-0 pg.D-1) vcernsenen

prfas = 0.45-prf

bwefp = |0 if (bwif < prfd5) A (bwef < prf)

IOIOg( pef ) if (bwif < prfd5) A (bwref 2 prf)
bwref

20 log(M if (prfas < bwif) a (bwref < prf)
pri4s

bwif -bwif
[0log) —————
bwref-0.2-prf

J if (prf4$ < bwif) A (bwref 2 prf)

bwelp = 50.969

avcrageEIRP = eirp — bwefp

avcrageEIRP = -50.969 delAEIRP = averageEIRP - (-41.25)
delAFIRP = -9.719

itis necessary to keep both the peak and the average EIRf

- within the specified limt of (p=0 dBm/50MHz & 41.25 dBm/MHz}.
..... if the average-EIRP level is exceeded (delAEIRP>0), it is
«.necessary to reduce the input peak-power level to make

....the resultingaverage-EIRP to -41.25 dBm/MHZ. .........

pav(0) = -109.944

Tofit three figures ina single page,
the height cf the figure must be limited
to 2.8cm hight and the legend is limited
to three curves

ppk(0) = -75.964

dd(v
noise = -99.88

int = -109.88
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This panel calculates the ultra-wide-band (UWB} signal level.......eeeennns foe-pk-nondither.med
as the uwb device walks around the earth station (circumference-angle)........... angle=d-pfd.mcd.........

at a constantdistance to the earth station. The uwb EIRP is based on
the average and peak EIRP adapted by FCC. See »>>>>>5>>>>> il
Ref: NTIA-01-43 Saction 3:average-pg-3-5 & peak-pg3-6
iii)if1
example calculation Table 2/ elevation = 5 degrees/ PRF=0.1 MHz
-== non dithered -— peak power =- at a distance (hd) =4400 m
earth station bandwidths and antenna center—line height

bwif = 50.0-10° IF bandwidth (Hz) e B g $0

6 _ " 180 T on
bwref =1.0-100 ... reference bandwidth (Hr)

eleviz= 50 0000 e e/s elevation angle relative te the horizontal plane (dog)
cshe=75 ....the height d the earth station antenna center-ling (m)

M=-100 e acceptable interference level (I/N)

UWB parameters and earth station antenna off-axis angle and path l0SS meee

eirp == 00 = 0.0 ....the peak EIRPofthe UWB unit (dBm/S0MHz).............
prf = 0.10:106 . the pulse repetitionfrequency (Hz)

hd == 4400.0 ..horizontal-distance between thee/s and the UWB unit (m)

uwbh =15 «uthe uwb unit height{m)
f=39500 . operating frequency (MHz)

alpha = am(_eﬂ_—:_wblz) alphad := alpha-rid alphad = 0.078 ... uwb unit ele-angle
b

dist := —hd dist = 4.4x 103 ....distance betweene/s and UWB (m)

cos(alpha)

ele:= elevi + alphad cler .= ele-dir ele=5.078 .. the effective sle-angle

t:= 0,1..90 ...the cireumphserence angle (deg) 0o=0,5.90
d(V) = acos(cos(cler)-cos(t: dA)) dd(1) = d(y.md  -...the off-axis angle (radians)

g32(1) = |32 -25log(dd(r)) If dd(r) <48

-10 otherwise

..... actualant-gain towards the UWB
page- 1-right

; _ o
Ip = IZO-log( f%‘:ﬂ +32.45 if dit< 1800 -~ ree-3pace path lass (d8)
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20log(f) + 38.510g(—?%§)) + R.45=5 otherwise

From-

T-227 P 0217025

L ] Ly

..... afer Fresnel-zone path loss (dB)

bandwidth correction factor BWCF)for Averaae EIRPnan-dithered signal {3.5.1.1/pg 3-5)

bwcfa =

bwcfa =

0 if [(bwif < prf) a (bwref < pif)]
10-]og[b:_t;f) if [(bwif < prf) A (bwref 2 prf)]
- ) if [(hudf s pef) A (hwref < prid]

10-log| bwif
prf

Ip = 124155

- ) if [(bwif > prf) A (bwref 2 prf)]

bwif
10-log
bwref

16.99

Interferencelevel as the uwb unitwalks around the earth station....no corretion for peak ...

pav(1) = (cirp = bwcfp) + bwefa = Ip + g32(1)

ppk(t) = cirp - Ip + g32(1)

75

—B3
-85

~B9
=91
—93
=93
=97
—99
101

107

Received power level at the efs (dBm)

111
—113
—115

_31 s

-7 |-

-103 |-
-105 |-

-109 &

-..average EIRP

..... peak EIRP

1S 20 25 30 35 40 45 50 55 60 65 70 75 80 35 90
Azimurh anglec from the sat-boresight (d)

= (solid-red) peak power deasity level

{dash-dot-blue) averagc s

OO0 (o) earth station noise iloor

XXX (x) IN=-10dB

10

page- 2 - left
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TAR T AT R E R ginrkh T i T kil

... The bandwidth for the noise fleor has been changedto 50 MHz

i) the first step Bto inputthe peak-power level into "eirp"

i) the second step is to check the average-level and to ensure

that the level is within the allowable limitof 41.25 dBm/MHz
-heaverage-level exceeded 41.25, adjust the peak-level

operator =40 = e aperatro to select the "tsky” either compute or "othewise' value.....

tsky:= [76.8 — 4.624-elevi + 0.125-e1ev1'2 - 0.001138-31&\:13 if (3.6 < operator < 5)

5.0 owberwise tsky = 56.663
WGlloss = 0.2 el waveguide-1 loss (dB)
LNAnf:= 10 ....LNA nosie figure (dB)
reference to the output of the antenna.muweaeesssesemecrrneeeeaee To:= 290
Tsys = tsky + To(WG1LR-1) + (TIna/WG1GR)
[wcnoss)
WGILR = 10 10 WGILR =1.047 ....waveguide-l loss ratio
(— WGlloss]
WGIGR = 10 10 WGIGR =0.955 wavequide-1 gain ratio = 1/WGI1LR
LNAnf
TINA:= 10 ' -10/Te  TLNA=75088 ... LNA temperture
TLNA
= tsky + To-(WGILR - 1) t ———— = 148.957
w5ys = wky + Tol )t wGioR s
noise := -228.6 1 10-log(bwif-tsys) T 30 noise = -99.88 ... els noise floor (4Bm)
it := im * noisc int = -109.88 .....interferencelevel (dBm)
page-1- left
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peap power in a 50MHz to average power in 1MHz (NTIA Apnpendix-D
pria5 ;= 0.45-pr{

bwcfp = |0 if (bwif < prids) A (bwref < prf)

prf . .
10le if (bwif £ pifds bwref = prf
g[ ) ( prds) A ( prf)

:mmg(ﬂ) if (pridS < bwif) A (bwref < prf)
prfds

1010 [ bwif -bwil

———— ) if (pr45 g bwif bwref >
g bwref-02-prf (p ) A ( prf)

bwcfp = 50.969

averageEIRP .= eirp — bwcfp

averageEIRP = -50.969 delAEIRP .= averapgeEIRP - (-4125)
delAETRP =-0.719

it B necessaryto keep boththe peak and the average EIRFP

...to within the specified limt of (p=0 dBm/50MHz & 41.25 dBm/MHz).
..... if the average-EIRP level is exceeded (delAEIRP>D), it is

..... necessary to reduce the input peak-power |level tO make

..... the resulting average-EIRP10 -41.25dBovMHz. .........

pev(0) = —143.777

To fit three figures in a single page,

the height ofthe figure must be limited
tn 2 Rem hight and the lagand is limited

tthreecurves

ppk(0) =-109.797
dd(}

noise = —-99.88

int = —109.88

0
0 1020 30 40 50 60 70 80 90100

t
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